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POST  HRxRO  captive  test  report 
KlBsil*  SM68B.27 
KLstil*  Vnrlfioatlen  firing 
CR^M14 


1..0  ZHTRODOCnON 

1*1  This  la  a  auimaxy  of  Mlasilo  Varifloation  Plring  (MVP)  of  Hiaslle  B-27 

porformed  by  the  Martin  Conpany  at  the  Denver  Test  Stand  D>2  in  aooordanoe 
with  Test  ^ireotive  MVP  B-27. 

2.0  missile:  checkout  and  MVP  DESCRIPTION 

2.1  Missile  Configuration 

Missile  B-27  was  in  an  operational  configuration. 

Airborne  batteries  were  not  used  for  the  MVP. 

A.C.  Ouidanoe  S{ystsai  was  siaulated. 

Pli^t  enginos  were  installed.  (This  was  the  first  Stage  II  flight  engine 
to  be  teat  fired  at  Martin-Denrer.) 

2.2  Chronologioal  History 

Missile  B-27  was  delivered  to  Teat  Stand  D-2  on  29  March  I963.  Missile 
erection  was  oompleted  1  April  I963. 

Power  applioationwu  delayed  due  to  the  necessity  of  repairing  nissile 
umbilical  pltig  3B1B.  Three  unbilioal  pins  were  found  to  be  damaged  (saratohed)< 
The  position  tdiere  this  damage  was  inourred  is  unknown.  Hewevert  all  teat 
positions  idiere  ^he  umbilioals  are  mated  received  a  throu^  inspeotion. 

Oround  pins  are  oeing  ohanged  to  the  latest  ’’bullet"  oonfiguration. 

The  gas  generators  were  removed  and  returned  to  ACC,  Saoramento,  for 
inspeotion  prior  to  the  nissile  arriving  on  the  test  stand.  Stage  I  gas 
generators  were  removed  for  a  "deburring'*  operation  and  the  Stage  ZI  gas 
generator  was  inspeoted  for  oontamination. 

The  Stage  I  &  II  gas  Mnerators  were  reoelved  from  ACC  and  ware  installed 
and  retested  on  6  April  19e5. 

The  unbilioal  plug  (3B1E)  rework  was  oompleted  3  April  1963 .  Initial 
applioatlon  of  ground  power  was  made  at  this  tine. 

An  HPL  dheOk  was  attempted  on  3  April  1963*  A  "Hold"  was  enoountered 
due  to  low  reservoir  level  on  Stage  I.  The  Stags  I  hydraolio  system  was 
refilled,  bled  and  sealed.  A  seoond  MPL  ohsok  was  oonduoted  and  a  "hold" 
was  enoountered  due  to  low  reservoir  level  on  Stage  II.  The  Stags  II  hydraulio 
system  was  refilled,  bled  and  sealed.  These  hydraulio  nystems  problems  were 
a  result  of  improper  relief  valve  setting.  The  return  relief  valve  setting 
was  not  inoreaaed  prior  to  the  initial  hydraulio  fill  and  seal  test.  The 
result  was  a  poor  fill  and  seal.  Another  MFL  ohsok  was  oonduoted  upon  the 
oonpletlon  of  an  aoooptahle  fill  and  seal  on  both  hydraulio  systems  and  a 
"Hold"  was  enoountered  (replaoe  autopilot).  After  extensive  troubleshooting 
the  problem  was  traoed  to  slow  response  (ringiag)  of  the  22vamier  aetuator. 
The  aetuator  was  replaoed  on  8  April  I965  end  a  suooessful^MfL  run  was 
oonduoted. 


A  CST  (OmbiiMd  SIjrstMM  T*it)  vas  ooBduelad  9  Aporii  1965*  Th«  C3T  was  unauooaaafu?. 
dua  to  law  Iqrdranllo  raaaraoir  laval  on  Staga  I.  Tha  Sta^  I  Igrdraullo  aoratam  waa 
rafillad,  blad  and  aaalad.  A  ahraddad  "0"  ring  waa  found  in  tha  Iqrdraullo  rallaf 
taol  tdiidi  allowad  laakaga*  Thla  **0"  ring  waa  rwplaoad  prior  to  filling  and  aaaling 
tha  hgrdraulio  afataa* 

A  aubaaquant  HPL  taat  waa  oondnotad  9  April  I965  to  rataat  tha  hsrdraolio  agrataao 
A  "Hold”  (raplaoa  autopilot)  waa  again  anoountarad#  Thia  problaa  waa  again  found  ta 
ba  tha  2,  yamiar  aetuator  alow  raaponaa  (ringing)  problaai.  Thia  actuator  waa 
raplaoad^and  tha  hgrdraulio  agratam  rafilladt  fluahadt  blad  and  aaalad.  (Sae  notion 
itana  tor  problan  analgraia). 

Tha  offioial  CST  waa  oondnotad  on  10  April  19^5o  Minor  inatruaiantation  problaua 
warn  anoountarad  and  raaolvade 

Qrdnanoa  waa  inatallad  and  propallax.ta  wara  loadad  on  11  April  1963*  Propallanta 
wara  loadad  in  thraa  hourae 

On  12  April  1963  during  tha  praoountdown  ohaoka  tha  Stage  II  prayalraa  opanad 
inadrartantlgr  and  an  oacidisar  laak  daralopad  on  tha  Stage  II  angina.  A  email  fire 
ocouxTad  on  tha  Stage  II  daflaotor  plate  dua  to  tha  oxidizer  laak  and  tha  normal 
orarboard  flow  of  fUal  through  the  PSf.  Tha  praralTaa  wara  oloaad  and  tha  fire 
axtinguiahad  uaing  tha  normal  amarganogr  prooaduraa.  All  propallanta  wara  aubaaquentlgr 
unloaded  and  ordnanoa  waa  diaooanaotad. 

Inraatigation  rawaalad  that  tha  Stage  II  praTalvaa  ware  OMnad  inadyartantljr 
vban  a  bulb  varifioation  waa  performed  on  the  MCS.  A  aborted  (blooking)  diode 
allowad  tha  bulb  vairifloatlon  power  to  feed  back  through  tha  maatar  aaquanoar  to 
tha  prawalTa  opening  oirouit.  Thia  oirouit  ia  peculiar  to  Taat  Stand  D>2  and  ia 
not  need  at  operational  baaaa.  The  normal  airborne  preralre  opening  oirouit  cannot 
be  utilised  for  a  oaptive  firing  (short  duration)  due  to  the  propellant  bleed  in  time 
raquiramantao 

Tbs  shorted  diode  was  replaced  and  other  oirouit  a  wara  oheokad  and  analgrzed 
for  similiar  droumstanoaa.  Prooaduraa  were  modified  to  prarant  this  problan  from 
raooourring.  Cirouit  design  ohanges  are  now  being  oontamplatad  to  intarlook 
thia  and  similiar  type  oirouits  to  prevent  angr  raooourranoa. 

The  oxidizer  laak  waa  isolated  to  tha  Stage  II  engine  oxidizer  pump  seal.  Tha 
laak  was  of  a  magnitude  that  required  tha  replacement  of  the  pump  seal.  The  Stage 
II  TPA  was  ranovad  13  April  19^3  and  returned  for  repair.  The  TPA  was  ratumad» 
reinstalled  and  laak  ohaakad  on  13  ^pril  1963*  (Saa  ^iok  Look  Action  Items  for 
additional  information). 

A  turbine  pump  shaft  look  washer  inapaotion  7*81)  vaa  parfonaad  on  tha 
Stage  I  engine  12  april  1963« 

The  Stage  II  airborne  hgrdraulio  aystam  was  rafilledf  flushed^  blad  and  sealed 
after  tha  turbine  pump  assembly  waa  rainstallad. 

An  offioial  CST  waa  oonduotad  on  16  April  1963f  in  whloh  two  problems  appeared. 

(1)  Aetuator  vas  fluotuatlng.  Tha  problan  waa  traced  to  a  miasing  washer 
iMOh  AOC  (araonnal  nsgleotad  to  install  during  tha  inatallation  of  tha 
roll  oontrol  assanblgr.  This  was  oorraotad  by  installing  tha  washer. 

(2)  Maaauranant  3^  (THPS  power)  did  net  plagr.  This  problan  waa  the  raault 
of  improper  raoerdar  operation. 


Qrdnanoa  waa  iMtallad  and  propellant  loading  waa  oomplatad  on  17  April  1983a 
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Hm  oouBtdown  wM  intlatcd  and  auooaaaAil]/  ooaplatad  oa  17  Apxii  1963* 
fir#  Stfltoh  87fSl  ooouzTtd  at  10t44t06«  Both  Sta^  Z  and  Stag#  II  fir#d  for  th# 
plaanod  20  aoo*  duration* 

A  T#mi#r  glnbal  igratOB  t##t  wa#  porfomad  on  th#  ▼•mlar  aotuator#  oa 
19  April  1963*  ^#  tost  was  to  Toriiy  th#  hraakamgr  torqua  of  th#  aotuatora  during 
atatio  ooa^tioaa  and  is  balag  uaad  for  anginaaring  Bac^lyala* 

Poat  firing  inspaotlon  araraalad  a  aaall  amount  of  oorroaion  in  unbllloal  3B1E» 
This  oorroaion  waa  dua  to  a  potting  dafidancor  (a  small  oevlty  aziatad  naar  on#  pin)* 
Tha  defaotiTa  potting  vaa  ranoaad  and  raplaoad* 

Miasila  daooatamination  and  olaaning  waa  dalayad  due  to  tha  faulty  oparation 
of  tha  AOC  7-96  unit* 

Tha  misaile  waa  da>araotad  and  ratumad  to  tha  factory  23  April  19^3* 

Tha  Qulok  Look  maating  waa  hald  on  I9  April  1963  and  reaultad  in  the  following 
action  Itanso 


Ao  Problan 

Laakaga  of  tha  Stage  II  Qzldliar  pump  aael* 

A  laak  ohadc  waa  parformad  on  tha  abowe  aaal  during  Phaaa  01  checkout.  Thia 
leak  test  was  parformad  subsaqu'ant 'to  the  breakaway  and  running  torque  teat* 
Tost  rasulta  waa  aaro  laakaga* 

Tha  Stag#  II  praralwoa  war#  inadvartantly  opanad*  A  large  ozidiaar  laak 
was  noted  in  tha  Tioinlty  of  tha  Stage  II  TPA*  Propellants  ware  off-loadad 
and  tha  laak  inraatigatad*  A  leak  of  4000  00/aln  was  looatad  at  the  ozidiaar 
pump  seal*  Iha  turbo  pump  oaddlsar  oavlty  purge  (TPOCP)  waa  on  for 
apprcKlaataly  nine  hours  prior  to  tha  prewalTa  opening* 

A  hasted  purge  waa  applied  to  tha  TPOCP  and  tha  turbine  was  rotated  to  sea  if 
tha  laakam  rata  would  daoraaaa*  Instead  the  leakage  rate  inoraasad  to 
lOfOOO  oo/ain* 

The  Stage  II  TPA  waa  raaovad  and  the  ozidlzar  pump  oavltgr  seal  was  raplaoad* 
Tha  original  seal  was  fbund  to  be  aaatad  oorraotly  with  no  avldanoa  of  damage 
to  tha  saali  howararf  the  running  ring  was  found  to  be  soorad* 

The  abore  aaal  was  dMokad  at  Kngias  Preparation  prior  to  installation  in 
Misaila  B»27*  This  test  also  indloatad  zero  leakage* 

Inwaatigata  tha  pump  seals  to  datemlnai 

1*  Causa  of  leakage* 

2*  Oorreotira  aotien* 


Hapert 

1*  The  pump  seal  leakage  problem  saame  to  be  tha  result  of  a  oiystallns 
deposit  iriiloh  is  a  raaidna  from  paropallantst  natralisar  or  a  ooabinatlea 
of  both*  This  deposit  seams  to  hare  a  build  19  rats  in  proportion  to 
tins*  This  ozystallna  doposlt  damages  the  seal  running  ring  whan  tha 
pump  is  rotated*  Aoroiet  is  presently  attemptiag  to  analyse  this  deposit 
and  areate  oorraetire  aotien*  Frooadures  were  modifiad  to  minimi  so  TPOCP 
purge  time* 


Bmmri  •  oontiiBMd 

2.  Th«  oorrtetlT*  aotlea  aov  la  ourraat  oparatioa  is  to  rsplaos  ths  puap 
ssals  as  roquirsd« 


Tsrnlsr  aotuater  'Mngiaff''  sad  M7L  iaooapatlbllltgro 

Two  Tsrnlsr  aotuators  vtrs  rsplaesd  oa  Hlssils  B-27  dus  to  saosssivs  "rlagliii 
Data  ladioatss  those  aotuators  wore  aoving  off  aad  oa  the  gala  laad  for  as 
an^  as  lA  seoondso 

MFL  tiaer  A2  (P/C  board  A9  of  £2302}  was  found  to  be  tiaiag  out  at  0o4826 
seoondSo  This  is  the  time  delay  to  allow  the  vernier  aotuator  response 
tine  prior  to  being  oheoked*  Hodifioation  TO  30^3‘*09  ohaaged  the  tiae 
requireaent  of  tiaer  A2  Aroa  0.30  seo  to  0.73  aeo  in  the  Test  Speoifioatiens 
only.  A  physioal  ohange  of  this  tiaer  was  not  aoooaplished  oa  Mod.  TO  30^3o 
P/C  board  A9  of  £2302  was  ohanged  to  a  0.73  ••o  tiaer. 

(1)  Investigate  vernier  aotuators  for  osoillations  ("ringing")  in  ozoesa 
of  speoifioatiens. 

(2)  Investigate  aodifioation  TO  3843  for  proper  equipaent  replaoeaeat 
requireaents. 


1.  The  two  rejsoted  vernier  aotuators  have  been  sent  to  the  Bydraulios  Lab 
for  failure  analysis.  The  analysis  has  not  been  ooapleted  at  this  tiae. 
A  true  oriteria  for  what  ooastitutes  ezoessive  "ringing"  has  never  been 
defined  with  respeot  to  flight  dynaaios.  flight  Controls  Design  Analysit 
Qroop  is  presently  researohlng  this  problea  to  asoertain  if  the  setting 
for  MFL  tiaer  A2  is  a  reallstio  oriteria. 

2.  The  A2  tiaer  is  an  adjustable  tiaer  (O.l  seo  to  1.4  seo).  To  ohange  the 
tiaer  setting^  it  is  asoessary  to  adjust  resistor  B9  in  aooordanoe  with 
the  Instruotions  oontaiaod  within  Test  Speoifioation  604B23020236.  This 
test  speoifioation  was  inoluded  as  an  iatregal  part  of  Mod.  T(l>3643«09  ai 
should  have  been  aoooaplished  with  no  aqulpaent  rsplaoaaent. 


Shorted  diode  in  the  NCS  (Master  Soquenosr).  A  shorted  diode  la  the  MCS 
resulted  in  a  signal  beiag  seat  to  open  the  Stags  II  prevalves  whoa  "bulb 
verifioatioa"  was  porforaod. 

AaUuLlim 

Investigate  eieiitev  oiroolta  for  Identieal  ooaditioaa.  Analyse  all  eoatrol 
oiroults  fbr  potential  preblsa  areas. 


Frooednres  have  boon  aodlfled  to  provoat  the  roooourreaoo  of  this  prbblsa 
as  partaias  to  ths  aaster  asqasaeer.  Cirouitqr  tiWMIoo  are  boiiig  aado 
whioh  will  isolate  the  Stags  11  prevalvo  ordaaaes  eiroait.  Operational 
ground  equipaent  is  bsiag  iavostigatsd  by  Oyo^eas  Bngiasoriag  ia  order 
to  prevent  siailiar  experlsnoea  with  the  operational  weapon  qystaa. 


3.0  TEST  SPECinCATIOKS 


Th*  test  obj«etiT»a  aptsiflad  in  tha  Taat  Spaoifloatlan  -  Oenaral  Mtasila.  SM68B. 
Print  Ha.  804B900010C  and  tha  dagraa  to  whioh  thasr  wara  aeoooipliabad  ara  Ilstad 
aa  follovat 

3*1  Prlaaxgr  ObjaotiTaa. 

3*1*1  Daaonatrata  inropar  oparatloa  and  oonpatlbility  of  tha  ooaiplata  aiaaila 
ajratao  with  OOE  undar  a  firing  anvironaant.  within  tha  oapabilitiea  of 
tha  Oanrar  taat  araa* 

3»1*1*1  fha  OOE,  with  tha  axoaption  of  tha  HFL,  parfomad  aatiafaotoriljr 
throughout  the  oheokout,  oountdown  and  firing.  The  HFL  problen 
aaaooiatad  with  'Mnging'*  aotuatora  ia  explained  undar  ^iok  Look 
Aotion  Itana.  Tha  HFL  parfomad  aa  daaignad  but  a  queation  has 
baan  brought  up  aa  to  tha  oorreot  adJustMnt  of  the  A2  tiaare 
This  is  praaantly  being  woxkad  bgr  anginaaring. 

Objaotiwe  was  mat. 

3*1*2  Verify  adequate  manufacturing  quali^  of  tha  operational  niesila* 

3*1*2*1  Manufaoturing  quality  of  tha  aiaeila  was  adequate  throu^iout 
the  firing* 

Objaotiva  was  mat. 

3*1*3  Prowide  problem  information  oowaring  all  aspaota  of  missile  and  OOE 
ohadcout  and  operation  ao  that  problems  oan  be  identified  and  aotion 
oan  be  initiated  to  rasolwa  than  at  the  earliest  possible  point  in 
tha  program* 

3*1*3*1  Trouble  Reports  and  Fhilura  Reports  wara  prepared  aa  naoaaaary* 
Test  stand  personnel  hare  submitted  tha  formal  Froblam  Summary 
Report* 

3*1*4  Verify  adequate  niaaufaoturing  quality  of  tha  airframe  to  support 
missile  firings  and  to  withstand  tha  hot  firing  anwironmante 

3*  1*4.1  Post  firing  inspaotions  and  leak  ohadcs  substantiate  the  fact 
that  planned  firing  duration  was  aohiawad  without  laakaga  of 
propellant  tanks  or  assooiatad  lines  or  mataritU.  failure  of  tha 
baaio  struotura. 

Objaoti^a  was  mat. 

3*1*3  Verify  that  the  quality  and  parfomanoa  of  the  anginas  ara  in  no  way 
degraded  by  pzooessas  and  prooadoras  parfomad  after  at.  gins  aooaptanoe 

taste* 

3*1*5*1  Operation  of  tha  anginas  throughout  tha  HVF  ware  wiuhin  limits 
as  spaoifiad  in  "Teat  ^oifioation  -  Guided  Hissilsv  aH6eB"* 

3*1*6  Verify  that  nanafaoturing  quality  of  tha  missila  propallant  feed  and 
autofsnaus  prassurisation  subgystaas  meat  design  raquiramants* 

3*1«6*1  Tha  prepallant  feed  gyatac  and  autogenous  prassurisat  ion  qrstam 
mat  all  dtjeotiwao  during  tha  MVf  of  Missila  B-27* 


Ohjaetiwa  was  mat 


5*1*7  Tarify  pr^pwr  optratlon  of  tho  fllj^t  oontrol  lubagTstM  under  flrtoff 
oonditlonoe 

3»1»7*1  The  eofoiator  ginbelUag  oeourred  aa  plaanede  All  fll^t  oontrol 
paranoters  remained  in  liaita  aa  apeoifledo 

ObJeetlTo  waa  not* 

3*1*6  Oomonotrato  the  ftmotlonal  oonpatlbllltgr  of  the  OOfi  with  the  nlaaile* 

3*1*6*1  All  autonatio  obeakouta*  oountdovn  end  firing  were  oMipleted 
without  holds  or  aalfUnotlons  oauaed  bgr  0GB  Inoonpatlbllltjr 
with  the  possible  exoeptlon  of  the  MFL*  This  problem  la  reported 
under  (iulok  Look  Aetlon  Itens* 

3*1*9  Verify  aatlafaotoxy  operation  of  the  missile  eleotrloal  ayoten  during 
HVF  operation* 

3*1*9*1  Data  obtained  during  the  MVP  Indloated  all  eleotrloal  subajrstena 
performed  within  apeoifioatlon. 

ObJeetlTo  was  mot* 

4*0  SBCONDABY  OBJECTIVE 

4*1  Obtain  data  for  use  In  detemlnlng  nlaaile  rellablll^* 

4*1*1  Ibrauble  Reportst  fhllure  Reportsi  Problem  Reports  and  Test  Stand 

Operation  Rsoords  hare  been  submitted  for  missile  reliablli'ty  study* 

3*0  OOHCUJSIOHSi 

5*1  The  MVP  of  Mlsalle  SM66«B27  waa  suooesefhl* 

3*2  Missile  B-27  oontained  the  first  Stage  II  flight  engine  to  be  test  fired 
at  Kartin-OenTor*  The  engine  performed  satisfaotorily  during  the  "Hot** 
flringt  howerar*  ezoesslTO  leakage  (pump  seal)  was  ezpsrlenoed  prior  to 
the  MVP*  A  oonolusion  eannot  be  drawn  regarding  the  reliability  of  the 
Stage  II  engine  pump  seals  dne  to  the  minimal  amount  of  testing  iddoh 
has  been  oonduoted* 
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